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Integrating research, education, and
outreach to enhance and preserve
freshwater resources

AWRI research ers are beginnin g a
three-year collabora tive effort using
the Muskegon River Watershed as a
model forregionalfisheries. The study,
funded by the Great Lakes Fisher ies
Trust , is focused on assessing the fisher ies of the lower Muskegon River in
relation to habit at and hum an activities .
Other co llabora tors involved in the
project inc lude resea rc he rs from
Mic higan State Un iversity, University
of Michigan, Mich igan Department of
Natura l Resources, and Nat ional Oceani c and Atmos pheric Ass ociation
(NOAA).
The goal of the stud y is to develop a
mode l for fish populations and the ir
critical habit ats for incorporation into
the Muskegon River Ecological Modeling System
(M REMS), whic h has
been under deve lop ment
s ince 2001. M REMS
aims to use curre nt scientific knowledge of the
Muskegon River watershed for restorat ion planning and risk assessment.
Ultimately,the modelwill
be used to better understan d river and coasta l
habitat manage me nt options t h rou g ho ut the
Great Lakes.

Drs. Alan Ste inman and Don Uzarski
are involved in assessing the lower
trophic levels of the food web in the
Mu sk e g o n River watershed. Dr.
Steinman is evaluating algal production
at 16 sites in the Muskegon River and its
major tributaries, the Muskegon wetland co mp lex, Muskegon Lake, and
Lake Mic higan. He has hired Mary
Ogdahl, who formerly was an aquatic
biologist with the Grand Traverse Band
of Ottawa and Chippewa Indians and
has a Master of Science in Environmental Sc ience fro m Indiana University, to take the lead on this effort. Dr.
Uzarsk i is c harac ter iz ing the
macroi nvert ebr ate comm unity at 4 sites
in the Mus kegon wetland complex.
cont inued on page 2
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Collaborative Study
continued from cover

These data will provide important information on food availability for fish in the
Muskegon River system.
Dr. Rick Rediske is involved in the
development ofa nutrient loading model
for the Muskegon River. Twenty sites
are being analyzed for nutrients and
water quality parameters. The data
generated from this study will be used to
calibrate and verify the Muskegon River
Ecological Modeling System (MREMS).
For more information on this project,
contact Dr. Don Uzarski or Mary Ogdahl
at (231) 728-360 I.
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AWRI
Rekindles
Relationship

With ICBM
Alan Steinman, Director of AWRI , and
Doug Kindschi, Dean of the Science
and Mathematics Division, at Grand
Valley State University, spent two days
on the campus of Carl von Ossietzky
University in Oldenburg, Germany in
May . A partnership was developed
several years ago between AWRI and
the Institut fiir Chemie und Biologie des
Meeres (ICBM: Institute for Chemistry
and Biology of the Marine Environmentjat Carl von Ossietzky University
in Oldenburg.

During this visit, Steinman and Kind schi
met with staff from the Internation al
Office on Day I and visited ICBM on
Day 2. Steinman gave two pres ent ations : a non-technical seminar on AWRI
and a technical seminar on some of his
research. The y met with the Director of
ICBM , Professor Hans Brumsack, as
well as several other staff members,
and recei ved a tour of their impressive
analytical laboratories. Discus sions revolved around possible student and faculty exchanges in the future.

LMCEvents
AWRI has continued its scientific seminar prog ram at the Lake Michigan Center. These seminars deal with environmental and natural resource issues and
are open to the public. Some of these
seminars were pre sented by fellow
GVSU facult y including Dr. Neil
MacDonald, Dr. Stephen Burton, and
Dr. Alex Nikitin, while others were
presented by Dr. Orlando Samelle and
Dr. David Hyndman from Michigan
State University and Dr. Hamd y Helal
from West Shore Community College.
The topic s ranged from "Can amphibian
conservation be balanced with human
development? A summary of early collaboration efforts to understand amphibian diversity in west Michigan" (by
Burton) to " Freshwaters of the Nile
River (Egypt) and in wes t Mich igan :
common concerns of human impact"
(by Helal ).
In addition to the seminar series, a number ofsignificant event s have been held
at the Lake Michigan Center during the
first half of2004:
• The Muskegon County Health Department and the U.S. Coast Guard
held a Region al Emergency Preparedness Workshop on April 20, 2004.
Thi s training covered marine issues
relating to emergency planning such
as intentional water contamination,
anti-terrorism planning,vulnerabilities,
and port security.
• Th e U.S. Army Corps of Engineers
(USACE) and the U.S . Coa st Guard
held a Pier Safety Workshop on April
23, 2004 . The purpose of the workshop was to enhance the awareness
of community leaders on criti cal pier
safety issue s and life saving efforts.
AWRI was presented with a certificate ofappreciation from the USACE
for hosting the event.

• Grand Valley State University 's Grand
Forum visited the LMC on May 13,
2004 for a presentation on AWRI
research by AI Steinman followed by
a tour of the W.G. Ja ckson Research
Vessel and mesocosm facility.
• The Great Lakes Commission held a
series ofworkshops focusing on Lake
Michigan Monitoring and Aquatic Invasive Species on June 8 through 10.
The topics covered during the workshops included: "Aquatic Invasi ve
Species Early Detection and Monitoring: A Pilot Project for the Lake
Michigan Basin "; "Spring 2004 Meet ing of the Lake Michigan Monitoring
Coordination Council" ; and "Lake
Michigan Tributary Monitoring Workshop".

• The Go vernor-appo inted Groundwater Conservation Ad visory Council
met on June 22, 2004. Thi s group's
focus is to study the sustainability of
Michigan' s groundwater use, the impact of groundwater withdrawals on
natural features , whether the state
should provide oversight of groundwater withdrawals, and study the
implementation and resu lts of Public
Act 177. Alan Steinman, Director of
AWRI , is one of the 10 voting members on this Co uncil.
Some of the other events held at the
LMC include regular mee tings of the
Mu skegon Far m Land and Open Space
Steerin g Co mmittee, Muskegon Lake
PAC, Rudd iman Creek Task Force ,
and the Wes t Mic higan Port Security
Committee.

AWRI Scientists InvitedTo
Testify
Two AWRI scientists were requ ested
to testify this spring by their elected
officials. Don Uzarski, Assistant Professor of Water Resources at AWRI ,
testified in front ofthe Michigan Senate 's
Natural Resources and Environmental
Affairs Committee on PA 14, dealing
with beach grooming (removal ofnew ly
exposed vegetation because of reduced
water levels in the Great Lakes) and its
potential effect on coastal wetlands.
Don has recei ved funding from MD EQ
to examine the impacts ofgrooming on
the fish and invertebrates in these wetland habitats.

Alan Steinma n, Director ofAWRI, testified befo re the U.S. Hou se of Represent ati ves Subco mm ittee on Water Resources and Environment. He was
invited to spea k abou t his experience
with on-the-ground restoration efforts
in the Great Lakes region and in the
Florida Everglades. Steinman was also
invit ed to testify before the Michigan
Senate's Natural Resources and Environm ental Affairs Committee to discuss the pro gress of the Groundwa ter
Conserv ation Adv isory Co uncil.

Graduate Program Completes First Year
After years ofdiscussion, summer 2002
saw the GVSU administration approve
the final plan to establish a graduate
program awarding the degree of Masters ofScience in Biology, starting in Fall
2003. Aquatic Sciences has emerged
as a central focus of the graduate program during the first year. The strength
ofgraduate studies in Aquatic Sciences
has been achieved through a strong
collaboration between faculty in the
AWRI and the Biology Department.
AWRI faculty have taken an active role
in the development of graduate level
courses focused on the field of Aquatic
Science.

the degree, but focus their course work
and thesis activities in an area related to
the physiochemical properties, biology,
or ecology of aquatic ecosystems. Students have the opportunity to develop
interdisciplinary studies involving Science and Mathematics faculty as well
as other collaborating agencies and entities in the Grand Rapids area. In
addition, students conduct research and
take classes in Muskegon at the Lake
Michigan Center as well as at the
Allendale Campus ofGrand Valley State
University. Courses listed below provide a sample of classes offered in
Aquatic Sciences.

Students interested in Aquatic Science
complete the general requirements of

• Emerging Issues in Aquatic Science
• Landscape Ecology

Beach Monitoring For E. coli In
Muskegon County
The Environmental Research Laboratory at AWRI received a grant from the
Muskegon County Health Departmentto
monitor E. coli levels at beaches along
Lake Michigan and inland lakes. The
grant covers the monitoring of State and
County park beaches in Muskegon
County. AWRI will be using a combination oftraditional and innovative methods
to conduct the monitoring program. The
water samples will be screened with a
rapid test method that uses antibody
coated beads that concentrate E. coli.
Bacterial ATP then is extracted from the
cells and measured with a Luminometer.
Traditional methods involving standard
plate counts require 24 hrs before the
results are available. The rapid ATP
method can be completed in 10 minutes.

When ATP test results are within 75% of
the water quality standard, AWRI will
conduct E. coli measurements with the
Colilert 18 system for confirmation. Resuits will be posted daily on the MDEQ 's
Beach Monitoring web site by the
Muskegon County Health Department.
The EPA and MDEQ are currently evaluating the application ofthe rapid ATP test
for monitoring water quality at bathing
beaches. Currently, only the standard
plate count and Colilert 18 methods are
approved for designating beaches acceptable for total body contact. The data from
this project will be used to evaluate the
application of the ATP test for routine
monitoring. Dr. Rick Rediske is the contact for the project, 616-331-3047,
redisker@gvsu.edu.

•
•
•
•
•
•
•
•
•
•
•

Wetland Ecology
Advanced Watershed Management
Hydrology
Ecosystem Biogeochemistry
AquaticToxicology
Advanced Fisheries Management
Aquatic Ecosystem Management
Fish Ecology
Water Quality Assessment
Plankton Ecology
Aquatic Invertebrates

• Limnology
• Stream Ecology
• Freshwater Algae
For more information about the M.S.
degree program, contact: Dr. Mark
Luttenton, Graduate Program Coordinator, (616) 331-2503, luttentm @gvsu.edu.

Edge Effects Associated With Great Lakes
Coastal Wetland Fragmentation
During the summer 2003 , the Michigan
Legislature enacted legislation allowing
the mowing and/or removal of wetland
vegetation by the owners of Michigan
lakefront property in two pilot study
areas. Within the last two decades,
numerous studies have quantified anthropogenic edge effects within fragmented forests, prairies, and other unique
ecosystems. The se studies have shown
how communities change along these
edges. Diversity within the edge zone
may actually increase due to the occurrence of many cosmopolitan species
and overlap of two or more habitats.
However, the unique community previ ously associated with the unfragmented
habitat will often change in composition
and relative abundance. These changes
can negatively affect large spatial scale
diversity while increasing local diversity. While habitat fragmentation has
been studied extensively in terrestrial
environments, these are new issues in
aquatic systems.
Worldwide ,wetlands are being destroyed
at an alarming rate yet few studies have
documented fragmentation of wetland
habitats. Throughout 2004 and 2005 ,
GVSU graduate student Keto Gykeis
and AWRI Assistant Professor Don
Uzarski will be investigating the effects
of fragmentation on the vast coastal
bulrush-dominated Great Lakes wetland systems. Questions such as how
the frequent mixing of pelagic water
(and the associated chemical-physical
gradients) within these newly created
anthropogenic edges influence the biological community structure will be explored. Specifically, how will the diversity and abundance of zooplankton,
macro invertebrates, and larval fish be
affected along gradients from the fragmented edge to the wetland interior, and
how will associated chemical/physical
variables (turbidity, algal productivity,

dissolved oxygen, pH , temperature,
specific conductance, and alkalinity)
change along this gradient? In addition
to exploring the effects of wetland fragmentation , this study will help determine
the importance ofthese coastal wetlands
as Great Lakes fishery spawning and
nursery habitat. This work isbeing funded
by a grant from MDEQ and NOAA. For
more information, contact Dr. Don
Uzarski at 616 -331 -3989 or e-mail
uzarskid@gvsu .edu.

Students ContributeTo
Summer Research
The OJ. Angus-Scientech Educational
Foundation of Indianapolis, Indiana is
supporting three summer interns at
AWRI. The interns were able to meet
some of the Scientech members when
they accompanied the Indiana Science
Fairwinners on the annual trip for a visit
to GVSU and a cruise on the D.J.
Angus vessel.
Sarah Barnhard, a
senior in Biomedical Science , is working
with Dr. Bopi Biddanda on Sunlight
Alterations in Lake Michigan Watersheds. She is following changes in the
aquatic chemistry with sunlight in Cedar
Creek, Muskegon Lake, and Lake Michigan. A 2003 Scientech intern worked
on a similar project following changes in
bacteria. Brad Robinson, a junior majoring in Biomedical Science, is getting a
wide variety ofexperiences in Dr. Rick
Rediske's analytical laboratory. He
also is assisting Dr. Xuefeng (Michael)
Chu with stream field studies offlow in
Little Black Creek. Robert Barrette is
in the GVSU Graduate Teaching Certificate program and he worked with Dr.

Janet Vail on outreach and education .
Rob wrote lessons for the air quality
curriculum and assisted with K-12 classes
that visitR. B. Annis Educational Foundation classroom.
GVSU graduate students and a student
summer scholar also are assisting AWRI
principal investigators .
Dana
VanHaitsma, GVSU Graduate Student
in Biology, is studying feeding selectivity
of yellow perch . Matt Breen , GVSU
Student Summer Scholar and a junior
majoring in biology, is studying potent ial
factors that affect the number of fish
captured in fyke nets. Both students are
working with Dr. Carl Ruetz . Dr. Alan
Steinman and Mary Ogdahl are being
assisted by Allison Trumble, GVSU
Graduate Student in Biology, on a variety of aspects of the Muskegon River
Watershed Project. AWRI employs
many other students for summer and
academic year projects, and welcomes
student applications throughout the year.

A User-Friendly Windows-Based Hydrologic And
Environmental Modeling System
A Windows-based hydrologic and environmental mode ling system is unde r
development at AWRl , which includes
a series ofuser-friendly models for simulating surface runoff, infiltration, soil
erosion, and po llutant transport in
surface and subsurface environments.
The model ing system integrates preprocessing of data (parameter estimation and input) , model execution, and

modeling system also provides links
to man y web-based databases maintained by government agencies and
institutions. A well-prepared Windows -help system and documentation
are also included in the modeling system. The software can be used for
both research and teaching purposes.
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AreSedimentsAn Important Source Of
Phosphorus In Spring Lake?
The amount of pho sphorus that enters
lakes from the sediments, orthe interna l
phosphorus load, can be quite significant, especially in lake s that have a long
histo ry ofnutrient enrichment. Although
intern al loadin g often is acknowledged
to be a potentially important source of
phosphorus to lakes, it is measured far
less often than the external phosphorus
load , which is the contribution of phosphorus that comes from the watershed
and atmosphere. The failure to measure internal loading may hinder lake
restoration progress, as studies have
shown that reductions in external loading, to level s where water quality improvement should be detected, do not
always hav e the desired effect because
of the counteracting release of phosphorus from sediments.

phosphorus load ing. The lake has a long
history of phosphorus enric hment both
from ag riculture and residenti al runoff,
allo wing the pho sphoru s to accumulate
in the sediments. In the winter of2002,
AWRI was approached by the Spring
Lake - lake board and Progressive AE,
who serves as the water quality consultant for the lake board, to experimentally
determine (I) just how important internalloading is compared to external loading in Spring Lake, and (2) the effectiveness of applying the chemical alum in
prev enting pho sphorus relea se from the
sediments. AWRI conducted experiment s throughout the summer of2003 ,
and we are continuing this work in the
spring of2004.
Our 2003 data indicated that total phosphorus release rates were very high

Spring Lake , Michigan isa likel ycandidate to experience high rates of internal

under no oxygen/no alum treatment s
(the conditions norm ally found in Sprin g
Lake during mid-summer). Indeed, these
rates tran slated into sediments accounting for almost two-thirds ofall the phosphorus entering Spring Lake. Lower
release rate s were measured in the
oxygen/no alum treat ment. All treat ments with alum showed virtually no
detectable phosph orus release. Although
alum is a potenti ally effective means of
reducing the sedime nt source of pho sphorus, its long-term effectiveness in
thi s system will depen d strongly on reducing the phosphorus in wate rshed runoff, and the importance of wind-wave
action and sediment distu rbance in the
sys te m. Our 2004 experiments are
evaluating the importance of these factor s. For more informat ion about th is
proj ect contac t Dr. Alan Steinman at
(23 1)728-360 I,orsteinmaa @gvsu.edu.

Watershed's Land Use And Cover Changing
AWRI has completed its third year of a
three-year effort to update, examine
and foreca st land use and cover condition s within the Muskegon River Watershed. Our proj ect partners at the Michigan State Uni versity Remote Sensing
and GIS Outreach Services have completed the Land Use and Cove r inventory for part s of twelve counties ( 117
survey Townships) within the watershed. AWRI has taken and analyzed
the data to examine land use and cover
change trends within the watershed.

increase. Our assessment shows that the
population centers are moving North and
East in the watershed. At the same time,
75 square mile s of new development
occurred, resulting in a 60% increase in
developed use. Residential use exp erienced the largest increase of the developed uses , a 78% increase. Newaygo ,
Muskegon, Mecosta, and Osceola counties have seen the large st increases in
new urban development.

Agricultural land in the watersh ed is
reverting back to a natural state of open
Fortheyears 1980t02000, local unitsof field and forest (99 square miles). This
government in the watershed have seen has accounted for a 17% decline in agritheir population increase 88,000 per- cultural lands.
sons during this 20 year period, a 33%

To get thi s information into the hand s of
the local deci sion-makers, a Lan d Use
and Cov er Resource Atl as has been
created for each ofthe town ships within
the watershed. Eac h Atlas attempts to
characterize the land scap e of an indi vidual town ship by taking a close look at
it s surface ge ol og y, top og raph y,
presettlement land scape, and its 1978
and 1998 land use and cover conditions.
The Wege Foundation funded this project
with assistance from the Fremont Area
Community Foundation. For more information about the project, contact Rod
Denning at ( 6 16) 331 -3793 o r
[denningr@gvsu.edu]

AWRI Outreach And Education Programs
Cover Air, Land, And Water
Besides the vessel program, A WRI
outreach and education acti vitie s involve curriculum development, workshops, clas sroom opportunities for students, water festivals , and participation
in school events. Highlights ofthe major
programs and activities follow :

GLOBE Program
AWRI rece ived a $5,000 gra nt from the
Michigan Spa ce Grant Conso rtium for
its Global Learnin g and Ob servations to
Ben efit the Env iro nment (GLOB E)
implementation project. GLOB E is a
student environmental monitoring program for land,
air , and water
support ed by
NASA. The
funding will allow GVS U to
continue
to
serve as an effecti veGLOBE
partner. Over
ISO teachers
ha ve become
GLOBE certified by GVSU
since 1999. The
project provides
the opportunity

vo lving AW RI. Th e teache rs in Michiga n Tech ' s Educators' Professional
Development Institut e Ser ies (EPDIS)
Land and Water Qu ality co urse spent
three days w ith A WRI staff studying
watersheds. Abby Mat zke, AWRI ' s
Lower Grand River Proj ect Manager,
organized the Lower Grand River Watershed Educators Wo rkshop held on
March 9 1hat the Wyoming Clean Water
Plant.
AWRI is a partner with the Indiana
Dun es National Lakes hore and others
for a week-l ong workshop on the U.S.
EPA Lake Guardian research vessel.
Parti cip ant s w ill visi t the LMC as they
mak e their way aro und Lake Michigan.
Partnerships co ntinue with the Michiga n Depar tment o f Environmental
(M DEQ) for co-spons ors hips of workshops . Dale DeKraker of the MDEQ
and a GVSU alumnus, agai n presented

EPO/S Students monitoring the Mona Lake area.

Air Quality
Ever since AWRI has taken the lead in
writing the air quality curriculum forthe
Clean Michigan Initiative Environmental Education Project, there has been an
emphasis on outreach regarding air issues. Thi s is very timely because man y
parts of Michigan were de signated
nonattainment for ozone in April 2004.
Dr. Janet Vail and Am y Haack, Ozone
Action coordinator with the West Mich igan Shoreline Regional Development
Commission, facilitated an air quality
teacher workshop on April 26 th and they
were on hand with an ozone displ ay at
the May Fest at Muskegon Community
College. AWRI is launching the Share
the Clean Air program, which educates
people about reducing air quality impacts. Steelcase donated emission reduction credits to GVSU that will be
perm anently retired.

for teachers to bring
their classes to the
Lake Michigan Center for assistance in
implementation ofthe
GLOBE monitoring
protocols. It leverage s funds for our
GLOB E
2004
T eacher Training
Work shop that will be
held with the Regional
Math and Sci ence
Center and the Michi- Teachers
gan En vironmental
Council on August 9-13.

participate in Air Quality workshop at LMC.

Other Workshops
Besides the air quality and GLOBE
workshops, there have been other professional development opportunities in-

the annual Hazardous Waste Workshop, which washeldat GVSU ' s DeVos
Center in Grand Rapids. Thi s eve nt
updates environmental profession als on
hazardous waste managem ent.
continued on page 9

Adaptive Radiation Of Yellow Perch
(Perea flaveseens)
The yellow perch (Percajlavescens) is
a native fish in the Great Lakes region
that is both eco logically and economically imp ortant because it is preyed
upon by other nat ive fishes and native
birds, and it is also a popular sport fish
among anglers. Starting in the 1960's,
the yellow perch population began to
decline rapidly. While blame for the
decline has been foc use d on unregulated harvests in the past, and on inva sions by the alewife (Alosa
psuedoharengusi and the zebra mussel (Dre issena po lymorpha), researchers have not been able to sett le on any
clear reason for the yellow perch decline.
Recent studies have fou nd that yellow
perch spawn in Great Lakes coastal
wetlands, using aquatic plants as a
spawning substrate. Since the idea of
yellow perch spawning in wetlands is
relatively new, the importance of wet lands to the yellow perch population as
a whole is virtually unknown.
Historically, the yellow perch within the
Great Lakes region has been managed
as one large interbreeding population,
however recent genetic work has sug gested that distinct sub-populations ex-

ist within different regions ofLake Michigan. GVSU grad uate student Aaron
Parker and AWR I Assistant Professor
Don Uzars ki wi ll be invest igati ng the
idea of whether different sub-populations of ye llow perch exis t between
Great Lakes coastal wetlands an d thei r
adjacent Great Lakes. This work is
being funded by an An nis Water Resources Institute research assistantship
and a grant from MDEQ.
Parker plans on determining whet her
different sub-populations ofyellow perch
ex ist with in the Great Lakes region by
investigating whether adaptive radiation
is occurring, Adaptive radiation occurs
when a single ancestor species differentiates into several different species
that exploit different environments over
time. This evolutionary process is most
well known among Darw in's Galapagos
finches and the cichlid fishes of the
Afr ican Great Lakes. He plans on investigating whether adaptive radiation
is occurring with yellow perch by comparing morpho logical measurements,
stomach contents, and genetics of yellow perch in Great Lakes coastal wetlands versus yellow perch in Lakes
Michigan and Huron .

Yellow perch egg skein omong aquatic macrophytes in a coastal
wetland (Photo by Marc Blouin, USGS - Great Lakes Science Center)

Yellow perch (P erea f1aves ee ns)
Photo from http://www.m iseagra nt .um ich.e d u/
wetlands/benifit s.h t m l

Ifdistinct sub-populations ofyellow perch
are found in Great Lakes coastal wetlands and the Great Lakes adjacent to
them, th is would be ofinterest to wetland
conservationists, providing another reason for the protection of wetlands. Contact Dr. Don Uzarski at 616-331-3989 or
uzarskid@gvsu.edu for further details on
the project.

Outreach and
Education
continued (rom page 8

Water Festivals and School Events
As the state coordinator for Michigan
Project WET (Water Education for
Teachers), A WRI will be coordinating
water festivals in Michigan that will be
held on September 24 ,2004 . There will
be similar festivals for students throughout the nation that day. Nestle Waters is
providing funding for the festivals. AWRI
staffparticipated in the concluding event
for the Mecosta Osceola ISO Regional
Science and Engineering Fair, and career fairs in Muskegon and Shelby.
Formore information about outreach and
education opportunities, contact Dr. Janet
Vai l at 616-331 -3048 orvailj @gvsu.edu.

Vessel Program Serves Many Purposes
The 2004 vessel season began on April 19th • With both the
D.J. Angus and the W. G. Ja ckson running on a biodiesel
blend , vessel users are now enjoying the benefits of this
conversion. Biodiesel is a nontoxic, biodegradable fuel. Its
use reduces emi ssio ns of greenhouse gases and it is a
renewable resource. The conversion was mad e possibl e
through fundi ng provided by Dr. William Jack son .
A number of pre-college gro ups co ntinue to be regular user s
of the vessels and have integrated the experience into their
curricula. Some GYSU bio logy and geology professors
include a vessel experience for their classes. Both the Angus
and the Ja ckson are also being used for research. The Angus
is utilized for AWR I's stud y ofinternal phosphorus loading in
Spring Lake (see story in this issue). The Ja ckson is in use
for AWR I' s long -term monitoring program on Mu skegon
Lake. The Muskegon Sportfishing Association ' s and Dr.
Jackson's gen erous gifts, as well as donations from many
others to the Muskegon Lake Research Endowment Fund,
help to support this monitoring effort.
In the 2003 vessel season, over4,000 peopl e participated in W.
G. Ja ckson acti vitie s. Thi s brings the total number of peopl e
served by the Ja ckson to ove r 35,000. The cruise participants included high school (6 .5%); middle school (26.8%);

elementary (27.8 %); GVSU classe s and eve nts (4 .2%);
adults (9 .5%) including teachers , chaperones , other college
students, groups, and the general public; and the Makin g
Lake Michigan Great 2003 Tour (25.2 %). Open hou se
acti vitie s for the tour drew over 550 visitors to the vessel.
The D.J. Ang us continues to ser ve the Grand Haven area and
is docked at various locations (U .S. Coast Guard Stati on and
the Grand Haven Mun icipal Marina) throughout the season.
The tota l number of participants in the D. 1. A ngus education
program from 1986 through 2003 excee ded 55,676. The
2,520 participants in Ang us activit ies in 2003 included high
school ( 12.5%), middl e school (28.7%) , elementary (25.9%),
Grand Valley State University users ( 17.8%), and adults
including teachers, chaperones , ot her co llege students, and
adult groups (15 .1%).
Support from the U.S. EPA Gr eat Lakes National Program
Office is ant icipated for the 2004 Making Lake Michigan
Great Tour of the W. G. Ja ckson vessel. This annual tour has
reached 27 ports ofcall in Lak e Mic higa n and is a project with
the U.S. EPA Lake Michi gan Forum. Ports of call for this
summe r's tour are expec ted to be Green Bay, Wisconsin;
Mani stique, Michi gan ; White Lake, and Muskegon Lake .

Newaygo County Road/Stream Crossing
Inventory Complete
Road/stream crossings are considered sensitive land/water
interfaces . At the present time, much thought is given to their
construction to ensure that they function in the prescribed
manner for which they are engineered. However, over the
course of time, changes in the roadway, alterations to stream
dynamics, modifications to the land use and cover adjacent to the
crossing, or the cumu lative effects of old age can create
situations that are detrimental to the water quality and natural
habitat of the stream. The key to understanding and reducing
these threats is to have current information that is truly reflective
of the physical condition and environmental circumstances
existing at each road/stream crossing.
cont inued on page I I

AWRI Technician Brian Han son t a kes field measurements as part of
road/stream crossing inventory.

Update
OnThe Grand
The Lower Grand River Watershed
Project began in July 2002 and will end
July 3 I, 2004 . The result ofthis two-year
project is a watershed management plan
for the Lower Grand River . The Lower
Grand River Watershed Ma nage ment
Plan is an action-oriented strategy to improve water resources and prov ide direction to loca l leaders.Top ics covered in the
plan include creation ofan implementation
action plan, an informatio n and education
strategy, evaluation com pone nts, future
sustainability,andadescriptiono fphysical
characteristics (e.g. land use, hydrology,
and demograph ics). This plan was developed with support from a number of
communities in Kent and Ottawa Counties who donated money, time, and resources toward its development. A provisional watershed organization, which
will emerge from this project, will oversee
implementation ofthe plan and sustain the
initiative created through this project.
In addition to the manage ment plan, sev-

Grand River in downtown Grand Rapids, Michigan

eral interactive too ls were developed.
These online tools will assist local units of
government, concemed citizens, educators, and env ironmental organizations understand and manage the wate r resources
in their communities. On June 3, 2004,
the Grand Valley Metropolitan Council

held a workshop to showcase the products of this project for those interested in
learning more about effective and efficientwaterqualitycontrol strategies. Additional information about this project
can be found online at http: //
www.gvsu.edu/wri/iscilowgrand/.

on the surface waters of Newaygo
County. It was decided to focus on one of
the most visually obvious in the list of
pollutants discharged to the stream: sediment. In order to quantify the sediment
loads at each crossing, a ranking system
was established and used to assign sensitivity scores at each site. The scores
reflected the summation of 15 factors
collected in the field at each site and
judged by NCRC, AWRI , and the U.S.
Forest Service to principally contribute to
sediment loading in streams. A secondary
objective ofthe project, but no less important, was to utilize the information contained inthis inventory to leverage funding
from a variety ofenvironmental organizations to make repairs on the road/stream
crossing system in Newaygo County.

Byutilizing the GIS decision support system with the NCRC inventory data , the
response time to react to potential problems can be significantly lowered and
preventative measures can be taken before substantial damage can occur. Used
in conjunction with a comprehensive set
of accessory GIS data such as countywide soils,digitalorthophotographs,drains,
and land use/land cover, this tool can
significantly enhance the in situ analysis
of any crossing within the county and
provide the NCRC with alternatives to
fund repairs and alleviate threats to transportation corridors and the environment.

Newaygo Inventory
continued fro m poge 10

In 2002, the Newaygo County Road Commission (NCRC) submitted a proposal to
conduct an inventory ofNewaygo County's
road/stream crossings, which was selected
for funding by the Michigan Department
of Transportation (MOOT). The physical inventory was conducted by theAWRI
during two summerfield sessions in 2002
and2003 with the completion oftheproject
scheduled for 2004. Over the course of
this two-yearproject, infonnationon 1236
crossings was collected as part of this
inventory.
The primary goal ofthe inventory was to
assemble enough descriptive information
at each road/stream crossing to allow for
a relative determination ofthe current and
potential impacts that each site could have

For more information on this project con tact Kurt Thompson at(616) 33 1-3091 or
thompsok@gvsu.edu.

